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yJIbTPACTPyKTYPHblE HCCJIE^OBAHHfl OPrAHA 
TAJIJIEPA APrACOBBIX KJIEIU.EK ARGAS TRIDENT AT US 

(ARGASIDAE) 

C. A. JleoHOBHq 

3ooJiorHHecKHH HHCTHTyT AH CCCP, JleHHHrpaft 

OpraH TaJiJiepa A . tridentatus coctoht H3 KancyjiBi — yrjiy6jieHira KyTHKyjiBi Ha #op- 
cajibHoii noBepxHOCTH nepe^HeH jianKH KJiema, b kotopom no,n; npanpLiTHeM aHacT0M03H- 
pyionpix BepimiHaMH BeTBHin;HxcH njieoMop(j)OB pacnojiaraioTCH nopncTBie bojiockh aeTBi- 
pex o6oHHTeJiBHBix ceHCHJiJi h nepeAHeii rpynnBi ceHCHJiJi. nocjie^HHH BKjnoaaeT b ce6n 
^Ba OT^eJia: co6ctb6hho nepe^Hioio rpynny, roMOjiorHHHyio TaKOBOH hkco^obbix KJiemeii, 
h no^rpynny ceHCHJiJi, He HMeioiuyio roMOJiorHH y hkco^h^;. B ^HHiije KancyjiBi otkpbi- 
BaeTCH naHaji oco6oh aMnyjiOBH^HOH ceHCHJiJiBi. no/i;po6HO hccJ ie,n;oBaHBi oco6eHHOCTH 
yjiBTpacTpyKTypBi KyTHKyjiapHBix h kjictohhbix ajieMeHTOB Bcex ceHCHJiJi, Bxoflmmrx 
b cocTaB nepeHHCJieHHBix OT^ejiOB opraHa TajiJiepa. 

OpraH TajiJiepa hbjihctch Ba>KHeHiHHM ^HCTaHTHbiM pepenTopHtiM opraHOM 
hkcoaoh^hlix KJiem;eH (Ha^ceM. Ixodoidea), HrpaioipHM cyipecTBeHHyio pojib 
b noBe^eHHH h aBOJiioipra 3 thx KpoBococyipnx HJieHHCTOHornx — nepeHocHH- 
kob B036yAHTeJieH onacHbix HH^eKipra. IIpoBOAHMbie b JiaSopaTopnn napa3H- 
TOJiornH 3ooJiornHecKoro HHCTHTyTa njiaHOMepHbie HCCJie^oBaHHH ctpoghhh 
opraHa TaJiJiepa MGTOftaMH pacTpoBon (EaJiamoB h JIgohobhh, 1976, 1977, 
1978) h npocBeHHBaiomeH 3 jigktpohhoh mhkpockohhh (JIgohobhh, 1977, 
1978) npoAeMOHCTpnpoBaJiH Ba>KH0CTb H3yneHHH bhgihhgh h BHyTpeHHen yjibT- 
pacTpyKTypti opraHa nan b ^)H3HOJioro-3TOJiorHHecKOM, Tan h b cncTGMaTH- 
hgckom njiaHax. O^Hano ecjin cbg^ghhh o tohkom BHyrpeHHeM ycTponcTBG 
3Toro o6pa30BaHHH y npe^CTaBHTejieii CGMGHCTBa hkcoaoblix kjighj;gh 6oJiee 
hjih MeHee y#OBJiGTBopHTGJibHbi: H3yneHLi 3 BH#a — Amblyomma america- 
num (Foelix a. Axtell, 1972), Ixodes persulcatus (JIgohobhh, 1977) h Hya- 
lomma asiaticum (JIgohobhh, 1978a), BKjnoHaroipHG npe^CTaBHTeJien no^ceM. 
Ixodinae h Amblyomminae , cocTaBJimoipHX cgm. Ixodidae, — to cbg^ghhh 
06 yjibTpacTpyKType opraHa TaJiJiepa KJieni;eH-apra3HA orpaHHHHBaiOTCH 
jiHHib oahhm bh^om — Argds arboreus (Roshdy et al., 1972). 

^aHHan pa6oTa nocBHipGHa TOHKOMy CTpoeHHio opraHa TaJiJiepa KJiGipa 
Argds tridentatus — npe^CTaBHTejiH noftCGM. Argdsinde ceM. apracoBbix 
kjighjgh, BKjnoHaroipGro g^hhctbghhmh po a Argds. 9tot bwr othochtch k no#- 
pojsj Argds s. str, KOTopbiii OTJMHaGTCH ot ^pyrnx noji;poji;oB, b tom hhcjig 
ot noApo^a Persicargds , k KOTopoMy othochtch A. arboreus , KpoMe nporax 
npn3HaKOB, h CTpoeHneM opraHa Tajuiepa (OnjiHnnoBa, 1966; EaJiamoB h 
JleoHOBHH, 1977). 


MATEPHAJI H METO^HKA 

B paSoTe Hcnojib30BaJiHCb roJioftHbiG caMpbi h caMKH A. tridentatus H3 
jiaSopaTopHOH KyjibTypbi, noJiyneHHbie ot hhm$ pa3Hbix B03pacT0B. OnKca- 
h;hh 6biJia npoH3BG#GHa 2.5 %-hbim rjHOTapaJib^ern^oM Ha 0.1 M $oc$aTHOM 
6y$epe c nocjiGftyioin;GH npoMbiBKoii b 6y$epe h ^o^HKcapneH 1 %-hoh 0s0 4 . 
3aJiHBKy npoBO^HJin b CMecb cmoji «ApaJi^HT», cepnH yjibTpaTOHKnx cpe30B 


483 





noJiynajiH Ha yjiBTpaMHKpoTOMe LKB-3, KOHTpacTHpoBaJin pHTpaTOM CBHHpa 
no PeimoJitpcy h H3ynajiH b ajieKTpoHHOM MHKpocKone Tesla-BS 613. 



Phc. 1. CTpoemie opraHa TaJiJiepa KJieipa Argas tridentatus no flaHHbiM ajieKTpoHHon MHKpo- 
cKonnn (hhcjio ceHcnjui b OT,n;e.Jiax opraHa ajih ynpoipeHHH yMem>meHo). 

BP — BHnoH 3 MeHeHHaH pecHHHKa; bojiockh: EB — 6opo3AnaTbin nepenneii rpynnbi ceHcnjui, BA — 
aMnyjiOBHHHofi ceHcmuiw, RBII — hjihhhlih noArpynnw ceHcnjui, KAB — KancyjrapHbin, HBII — ko- 
POtkhh noArpynnw ceHcnjui, IIB — nopncTbin nepejnHefi rpynnw ceHcnjui, IIHB — nocTKancyjmpHbm, 
TB — tohkhh nepeAHefi rpynnw ceHcnjui; HH — KaHajibpw, KJ 7 — KyraKyjia, OK — oSepTOHHan KjieTKa, 
n — nopa, nr — nepeAHnn rpynna ceHcnjui, iTM — njieoMop$w, no — nepn$epnnecKHH otpoctok 
pepenTopHon KjieTKH, PH — pepenTopHan KjieTKa, nn — nepn$epHHecKan nojiocTb, PP — pa3BeTBjie- 
hhh pecHnnen, CO — CKOJionoHAnan oSojionKa, IXO — peHTpajibHwft otpoctok pepenTopHon kjictkh. 


BHeniHee CTpoeHne opraHa 6 lijio nccjiepoBaHo b CKamipyioipeM aJieKTpoH- 
hom MHKpocKone CTepeocKaH-2A (KeMSppnpK) no MeTopnKe, onncaHHon paHee 
(BaJiamoB h JleoHOBnn, 1976). 
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Hapynmoe cxpoeHne opraHa TaJiJiepa KJieipa A. tridentatus Ha Bcex 
$a3ax pa3BHTHH noApoSHo pa3o6paHo b oxacjibhoh paSoxe (BaJiamoB h Jleo- 
hobhh, 1977). IIoaTOMy, He ocTaHaBJiHBaHCt Ha HeM noApo6Ho ? nepeHAeM 
HenocpeACTBeHHo k onncaHHio ocoSeHHocxen CTpoeHHH ochobhlix oxAeJioB 
opraHa: KancyjiLi h nepeAHen rpynnLi ceHCHJiJi. 

Kancyjia — oSoHnxejiBHBiH OTAeJi opraHa, npeACxaBJimonpiH co6oh 
yrJiySjieHne b KyTHKyjie Ha AopcaJiBHon noBepxHocTH nepeAHen JianKH. 
B Kancyjie, noA kpbiuikoh, o6pa30BaHHon nacxHHHBiM cjiHHHneM BepniHH 
njieoMopc|)OB, pacnoJiaraiOTCH nexbipe oSoHnxeJiBHbie ceHCHJiJiLi. 

PepenxopHbie kjigtkh, bxoahh^hg b cocTaB na>KAOH nancyjinpHOH ceHCHJiJiH 
b KOJinnecTBe 4—5, SnnoJiHpHLie, cjierKa BHTHHyTLie, hx nonepenHbiH A^a- 
MeTp cocxaBJinex npnMepHo 10 mkm. Ot 6a3aJiBHOH oSjiacxn xejia KJiexKH ox- 
XOAHT XOHKHH peHXpaJIBHBIH OTpOCTOK (aKCOH). UeHXpaJIBHBie OTpOCTKH pe- 
penxopHbix KJieTOK Bcex ceHCHJiJi KancyjiLi o6x>eAHHHioxcH b HepB, Bcxynaio- 
ib;hh b ho>khoh Heps (plic. 1). AnHKaJiBHan noBepxHocTH KJieTKH HeceT moib;- 
hbih nepH^epnHecKHH otpoctok (cooTBeTCTByioiAHH no HanpaBJieHHio npo- 
boahmocth A^HAPHTy HepBHon KJieTKH), AHCxaJibHan nacxn KOToporo npeA- 
CTaBJieHa BHA0H3MeHeHH0H peCHHHKOH (pnc. 2, CM. BKJI.). B6JIH3H 6a3aJIB- 
Horo xejinpa pecHHnna coa©p>kht 9-2+0 MHKpoxpySonen. B oxom >ne panoHe 
noHBJineTCH CKOJionoHAHan oSoJionna, CHHxe3HpyeMan oSepxonHon KJiexnon 
(pnc. 2). PecHHHKH, 0 Kpy>neHHLie ckojiohohahoh oSojiohkoh, cjieAyioT k oc- 
HOBaHHio noJioro KyxHKyjinpHoro BOJiocna; b 3xoh nacxn ohh chjibho bhao- 
H 3 MeHeHBi: paCHIHpeHLI, 3anOJIHeHLI MHOrOHHCJieHHBIMH MHKpoxpySoHKaMH 
(pHC. 3). B nOJIOCTH BOJIOCKa peCHHHKH BeTBHTCH (pHC. 4). BoJIOCKH CeHCHJiJi 
KancyjiLi nopncxbie, nopti «3aKynopeHHoro» xnna, no cxpoeHHio h napaMex- 
paM noAoSHBi nopaM, onncaHHLiM b oSoHnxeJiBHBix BOJiocKax hkcoaoblix 
KJieipeH (Foelix a. Axtell, 1971, 1972; JleoHOBHH, 1977, 1978) (pnc. 4). IIo- 
mhmo nyBCTBHTejiBHLix KJiexoK, b cocxaB na>KAOH ceHCHJiJiLi bxoahx oSepxon- 
Htie KJiexKH, (J)opMHpyiOH],He CKOJionoHAHyio oSoJionny, a xaK>Ke ancxpaKJie- 
XOHHyiO BaKyOJIB, BBICXJiaHHyK) MHKpOBOpCHHKaMH (pnc. 2.3). 

B rJiySnne xap3aJii>Horo HJieHHKa 3a HHHmeH npoKCHMaJiBHon nacxbio 
KancyjiBi o6napy>KHBaexcH oxacjibho pacnoJio>KeHHaH KaK 6bi b yrjiy6jieHHH 
Bxoporo nopnAKa ceHCHJiJia, cooxBexcxByroipaH BHAHMOMy b CBexoBOH MHKpo- 
CKon «6yxBijmoBHAHOMy» o6pa30BaHHio (CpHjnmnoBa, 1966). Ha xoxaJiBHOM 
npenapaxe BHAHa jihihb o6iHHpHan noJiocxB, BBicxJiaHHan nyxHKyjioH, b ko- 
xopoii h pa3Mem,aexcH yKa3aHHan ceHCHJiJia (pnc. 1). noAo6HBie ceHCHJiJiBi 
noJiynHJiH b Jinxepaxype HanMeHOBaHne «aMnyjioBHAHBix». B noJiocxn nopn- 
cxoro BOJiocKa aMnyjioBHAHoii ceHCHJiJiBi, xan me KaK h b BOJiocKax nancy- 
jmpHBix ceHCHJiJi, BexBHxcn BHAOH3MeHeHHBie pecHHHKH pepenxopHBix KJieXOK 
(pnc. 15). /^HCxaJiBHee onoHHaHHH BOJiocKa noJiocxB cy>Kaexcn b y3KHH 
AJihhhbih KaHaJi (pnc. 6). KyxHKyjmpHan BBicxHJiKa noJiocxn h KaHaJia aMny- 
JIOBHAHOH CeHCHJiJiBi C(|)OpMHpOBaHa KJieXKaMH, paCnOJIO>KeHHBIMH B HH>KHeH 
oSjiacxH pepenxopHoro cjioh KJiexoK KancyjinpHBix ceHCHJiJi; no cxpoeHHio 
3XH KJiexKH CXOAHBI C THnOA^pMaJIBHBIMH. KaHaJi aMnyJIOBHAHOH CeHCHJiJiBi 
oxKpBiBaexcn BHyxpB KancyjiBi (pnc. 1). 

nepeAHHH rpynna ceHCHJiJi opraHa TaJiJiepa npeACxaB- 
JieHa AByMH KOMnaKXHBIMH CKOnJieHHHMH nyBCXBHXeJIBHBIX BOJIOCKOB (pnc. 1). 

B6jih3h BepniHHBi Syropna pacnoJiaraexcn rpynna H3 xpex bojiockob 
noArpynnBi ceHCHJiJi (pnc. 1, 7—9, cm. bkji.), gjimne k Kancyjie b yrjiyS- 
JieHHH HaxoAHxcn bojiockh coScxBeHHO nepeAHen rpynnBi (pnc. 1, 10). BBeAeH- 
Han xepMHHOJiornn cxaHex noHnxHon npn paccMOxpeHHH xoHKoro cxpoeHnn 
bxoahiahx b cocxaB Ka>KAoro H3 oxAeJiOB ceHCHJiJi. 

CoScxBeHHo nepeAHHH rpynna BKjnonaex b ce6n A^a nopncxBix, A^a xoh- 
KHX H OAHH 6op03AHaXBIH BOJIOCOK 1 (pHC. 10). Ka>KAHH H3 nopHCXBIX BOJIO¬ 
CKOB HHHepBHpyexcn mecxBio pepenxopHBiMH KJiexKaMH. CxpoeHne axnx ceH- 
chjiji BecBMa cxoaho c xaKOBBiM KancyjinpHBix bojiockob (pnc. 1, 11). Oxjih- 
hhh 3aKJnoHaioxcH b nncjie pepenxopHbix KJiexoK, a xaK me b 3HanHxejiBHO 
MeHBinen nJioxHocxn nop, xapanxepHon a^h nopncxoro BOJiocKa nepeAHen 
rpynnBi b cpaBHeHHH c nancy jihphbim. 

1 TepMHHOJiorHH corjiacHO BaJianiOBy h JleoHOBiny, 1976, 1977. 
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CTpoeime tohkhx bojiockob npeHTHHHo CTpoeHHio bojiockob nopoSHoro THna 
b opraHe TaJiJiepa hkcopoblix Kjieipeii (JleoHOBHH, 1977, 1978) (pnc. 12, 13). 

Eopo3pHaTLiii bojiocok no ochobhoh pjiHHe oSjiapaeT oSipeii oSninpHon 
nOJIOCTBK), B KOTOpon CJiepyiOT peCHHBKH TpeX pepenTOpHLIX KJieTOK H OT- 
pocTKH oSepTonHLix. OpHaKo b6jih3h BepniHHLi, b paiioHe 6opo3poK (pnc. 10), 
oh oSjiapaeT xapaKTepHLiM pjin bojiockob nopoSHoro Tnna CTpoeHneMi peHT- 
paJiBHan noJiocTL n KOHpeHTpnnecKne nepH^epnnecKHe nojioc™, cooSipaio- 
ipnecn co cpepon tohkhmh KaHaJinpaMH (pnc. 14). 3to nopTBep>KpaeT roMO- 
jiormo 6opo3pnaTLix bojiockob y HKCopnp n apra3HH, BLiHBJineMyio, HecMOTpn 
Ha TO HTO 6op03pHaTLie BOJIOCKH apra3HH, BepOHTHO, nopBeprjIHCB HaCTHHHOH 
pepyKpnn. 

B cocTaB noprpynnLi ceHcnjui bxopht pjihhhlih h pBa kopotkhx BOJiocKa 
(pnc. 1). fljiHHHLm bojiocok noprpynnLi HHHepBHpyeTCH neTLipLMH KJieTKaMH, 
pBe H3 KOTOpLIX CJiepyiOT K OCHOBaHHK) BOJIOCKa B OTpeJIBHOH CKOJIOnOHpHOH 
oSoJioHKe h KpenHTCH y ocHOBaHHH, o6pa3ya b btom panoHe ocoStie Tpy6na- 
TLie Tejitpa — CTpyKTypti, THnnnHLie pjin TaKTHJitHLix MexaHopepenTopoB. 
OcTaJiBHLie KJieTKH cjiepyiOT b nojiocTH BOJiocKa, b moiphlix CTeHKax nocjiep- 
Hero o6Hapy>KHBaiOTCH MHoronHCJieHHLie MejiKne KaHaJitpH, CBH3LiBaioipHe 
noJiocTt BOJiocKa co cpepon (pnc. 7). KopoTKne bojiockh noprpynnLi pa3Jin- 
naiOTCH Me>Kpy co 6 oh tcm, hto b CTeHKax opHoro H3 hhx hmciotch KaHaJitpLi 
(pnc. 9), a b CTeHKax ppyroro KanaJitpeB HeT (pnc. 8). 

B cnepnaJitHOH pa6oTe (BaJiamoB h JleonoBHH, 1977) mli noKa3aJin 

CXOPCTBO BOJIOCKOB CeHCHJIJI OCHOBHLIX THnOB, OnpepeJIHeMOe MHKpOCTpyK- 
Typoii hx noBepxHocTen, b opraHax TaJiJiepa hkcopoblix h apracoBtix KJie- 
ipeii. AHaJiH3 BHyTpeHHero CTpoeHHH ceHcnjui TaK>Ke o6Hapy>KHBaeT opHo- 
THnHocTt hx opraHH3apHH y HKCopnp h apra3HH, hto b coneTaHHH c papoM 
ponoJiHHTeJitHLix (jmKTopoB, nopTBep>KpaeT roMOJiornio ochobhlix oTpeJioB 
opraHa TaJiJiepa h hx BJieMeHTOB b yKa3aHHLix rpynnax Kjieipeii. 3thmh ot- 
pejiaMH hbjihiotch Kancyjia c KancyjinpHLiMH ceHCHJiJiaMH h nepepHHH rpynna 
ceHcnjui, BKJnonaioipaH nopncTLie, 6opo3pnaTLie h tohkhc bojiockh. 

Bojiockh noprpynnLi ceHcnjui apra3HH He HMeiOT roMOJiornii y HKCopnp, 
HTO nopTBep>KpaeTCH OCoSeHHOCTHMH HX CTpoeHHH B CpaBHeHHH KaK c bojio- 
CKaMH nepepHeii rpynnLi ceHcnjui hkcopoblix Kjieipeii, TaK h c hx pncTaJiL- 
HLIMH BOJIOCKaMH. IIopoSHaH rOMOJIOTHH, npOBepeHHaH OeJIHKCOM H AKCTe- 

jieM (Foelix a. Axtell, 1972), oneBnpHo, HeBepHa. yKa3aHHLie bojiockh pa3- 

BHJIHCB, BepOHTHO, B CBH3H C Heo6xopHMOCTBK) MexaHHHeCKOH 3aipHTLI CeH¬ 
CHJIJI nepepHeii rpynnLi, pa3MeipeHHLix Ha 6yropne (nopoSHyio (jjyHKpnio 
y HKCopnp, bo3mo>kho, BLinoJiHHeT o6niHpHoe yrjiySjieHne, b kotopom «yTon- 
jieHLi» bojiockh nepepHeii rpynnLi ceHcnjui). B noJiL3y 3Toro npepnoJio>Ke- 
hhh CBHpeTejiLCTByeT h npopecc nepeMeipeHHH bojiockob noprpynnLi BnjioTL 
po nojmoro cjihhhhh c BOJIOCKaMH coScTBeHHo nepepHeii rpynnLi ceHcnjui 
b opHH oGipnii oTpeji, HTo npocjie?KHBaeTCH b npepejiax ceMeiiCTBa apraco- 
blix Kjieipeii (BaJiamoB h JleoHOBHH, 1977). Ilpn nopoSHOM pacnoJio>KeHHH 
poJiL pjiHHHoro BOJiocKa noprpynnLi KaK 3aipnTHoro MexaHopepenTopHoro 
o6pa30BaHHH BLinoJiHneTCH, oneBnpHo, HanSoJiee onTHMaJiLHo. 

AHajiH3 yjiLTpacTpyKTypLi opraHa TaJiJiepa A. tridentatus nopTBep>KpaeT 
BLicKa3aHHyio paHee TonKy 3peHnn 06 o6ipeii ocHOBe npoHcxo>KpeHHH OTpeJioB 
opraHa h hx ajieMeHTOB y HKCopnp h apra3HH. BMecTe c TeM paccMOTpeHHLie 
b HacToaipeii paSoTe ocoSeHHocTH tohkoto CTpoeHHH opraHa TaJiJiepa A. tri¬ 
dentatus nopTBep>KpaiOT h npaBOMOHHocTL BLipeJieHHH ocoSoro apra3HHHoro 
THna CTpoeHHH opraHa TaJiJiepa, npoH3BepeHHoro Ha ocHOBaHHH H3yneHHH 
BHeniHero CTpoeHHH opraHa y npepcTaBHTejieft nopceM. Argasinae. 
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ULTRASTRUGTURAL INVESTIGATIONS OF HALLER’S ORGAN 
IN ARGASID TICKS, ARGAS TRIDENTATUS (ARGASINAE) 

S. A. Leonowitch 
SUMMARY 

Haller's organ in A. tridentatus consists of a capsule and an anterior group of sen¬ 
silla. The capsule is the hollow in the cuticle on the dorsal surface of the first tarsus, 
where 4 pored hairs of olfactory sensilla are situated under the cover of the roof, formed 
by an anostomosis of the upper brunches of pleomorphs (capsule’s bottom non-sensory 
cuticular outgrowths). The canal of the accessory ampullaceous sensillum opens in a cap¬ 
sule near the bottom. The anterior group of sensilla consists of two parts : proximal part, 
containing pored grooved and thin hairs, is homologous to the anterior grouf of ixodid 
ticks, and distal one which has no homologues in ixodids. Fine structure of all the sensilla 
in the mentioned parts of Haller’s organ is described in detail. 



1C cm. C. A. JleouoeuH , cmp. 485—480. 



Pile. 2—6. CTpoeime KancyjiM oprana TaJiJiepa KJiein,a A. tridentatus. 

2 — otxokuciihc peemmeK ot Bepiimn nepiKftepnqecKHX otpoctkob penerrropiibix kiictok aancyaapiioft 
ceTTCMjijibi. (yB. 23000); 3 — BHaoiwMeneinibie pccmmKH, OKpy>KCiiHbie cKOjionoHnnott o6ojio*ikoh 

(yB. 19000); 4 — noncpcmibiit cpc3 BOJiocKOBoro OTaejia cciichjijim (yB. 20000); 5 — aMnyaoBiiniiaa CGn- 
cnjiJia b pattouc BOJiocKa (yB. 8500); 6' — Kana:i aMnyjiOBHfliioft cenciijuibi — HA (yB. 9500). 

EM — 6a3ajibiiaa MCMOpana, ET — f>a3anbiioe Tejibije, M — mhtoxohaphh, MB — MUKpOBOpcmiKH, 
FIE — nopoBaa Ojiaiuaa, 9B — aKCTpaKjieToqiiaa BaKyojib. 

Ociajibiibie o6o3iiaqenMH cm. piic. 1. 


/f cm. C. A. JleonoQUH , cmp. 485—486. 




Puc. 7 — 14. CipoeHiie nepexHeu rpynnw ceHciuiJi opraHa TaJiJiepa A. tridentatus. 

7—9 — BOJTOCKOBbie oTnejibi cencHJiJT noarpynnbi: 7 — HJimnibiH bojiocok (yB. 19000); 8 — KopOTKHtl 
(yB. 16000); 9 — btopoh kopotkhh (yB. 16000); 10 — co6ctbciiho nepeanna rpynna cencwiai (npOKCHMaJib- 
iibrn OTnejp b pacTpOBOM BjieKTpoHnoM MiiKpocnone (yB. 5500); 11 — cpe3 nopncToro BOJiociia nepentien 
rpynnbi ceiiCHJiji (yB. 20000); 12—13 — to me Toimoro BOJiocKa: 12 — y ocnoBairpifi (yB 28000), 13 — 
B6JIH3H BepiunHbi (yB. 20000); 14 — cpe3 6opo3ipiaToro BOJiocKa b panone Placemen (cm. pnc. 10). Yb. 26000. 

06o3iia4eiiMa cm. puc. 1—6. 


